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(54) Rexible circuit for magnetic head assembly having reduced stiffness area for minimizing the 
effects of roll and pitch 



(57) A head gimbal assembly (12) for use in disk 
drive systems comprising a load beam (20), a flexure 
(19) physically connected to the load beam (20), a slider 

(15) physically connected to the flexure (19) for move- 
ment with the flexure (19). The slider (15) includes a 
transducer (14) and n bonding pads (18) to which the 
transducer (14) is electrically connected. A flex circuit 

(16) is provided having n conductors connected to the n 
bonding pads (18) for providing electrical connection to 
the transducer (14), a portion of the flex circuit (16) 



being routed between the flexure (19) and the slider 
(15) such that the portion, flexure (19) and slider (15) 
moves as a single unit, and a reduced stiffness area to 
minimize the effects on roll and pitch characteristics of 
the slider (15) due to said flex circuit (16) being con- 
nected to said n bonding pads (18) on said slider (15) 
and being routed between the flexure (19) and slider 
(15). 




FIG. 1 
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Description 

FIELD OF THE INVENTION 

This invention relates to magnetic head assemblies 
used in magnetic disk drive storage systems and in par- 
ticular to the replacement of the transducer wiring with a 
flex (flexible) circuit in the head gimbal assembly (HGA) 
of a head assembly. 

BACKGROUND OF THE INVENTION 

A disk drive typically includes a number of magnetic 
disks mounted to a common spindle for rotation. Each 
magnetic disk surface has an associated head arm 
assembly which includes a head gimbal assembly. The 
head arm assemblies are generally attached to an actu- 
ator for positioning a transducer, which is joined to the 
head gimbal assemblies, with reference to data tracks 
on the magnetic disks. In an effort to make disk drives 
smaller, disk drive manufacturers want the space 
required for the head gimbal assemblies between adja- 
cent magnetic disk surfaces to be as small as possible. 

A head gimbal assembly is comprised of an air 
bearing slider on which a magnetic transducer is depos- 
ited. The slider is attached to a flexure which in turn is 
attached to a load beam. Transducer wires are con- 
nected to the transducer. The load beam exerts a force 
on the flexure/slider combination towards the surface of 
a disk. As the disk is rotated, an air bearing is created 
between the air bearing surface (ABS) of the slider and 
the surface of the disk which exerts a force on the head 
gimbal assembly away from the surface of the disk. 

The transducer can be a inductive type transducer 
which requires two transducer wires or a magnetoresis- 
tive type transducer which requires four or more trans- 
ducer wires. The transducer preferably is a thin film 
transducer which is deposited directly onto the slider. 
Over time the size of the slider has been reduced allow- 
ing the data track density on the magnetic disks to be 
increased thereby resulting in an increased storage 
capacity for a disk drive system having the same size 
magnetic disk. The slider size has decreased from a 
standard size, i.e., 0.160 inch long, 0.125 inch wide, and 

0. 0345 inch high, to a macro size (70% of standard), 
then to a nano size (50% of standard) and now to a pico 
size (25-35% of standard). 

The stiffness of a wire is a function of the diameter, 

1. e. gauge of the wire and the length of the wire. As the 
wire length becomes shorter, the stiffness of the wire 
increases. As the diameter of the wire decreases, the 
resistivity of the wire increases resulting in a decrease 
in the signal-to-noise ratio, and the stiffness decreases 
for a given length of wire. Where a wire is bonded along 
the wire's length at several locations, the length of the 
wire defines the stiffness of the wire between two adja- 
cent bonding points. 

In the prior art, a transducer wire is attached to a 
bonding pad on the slider and to a point on the load 



beam. The stiffness of the transducer wire places stress 
on the bond between the bonding wire and the bonding 
pad, and adversely affects the freedom of movement of 
the flexure/slider combination and the overall flying 

5 characteristics of the slider. In order to reduce these 
adverse effects of the transducer wires on the head gim- 
bal assembly, the prior art has increased the length of 
the transducer wires as much as possible to form a loop 
between the bonding point of the transducer wires on 

w the load beam and the bonding pads on the slider. This 
loop is referred to as a service loop. 

In a standard size slider, transducer wires used with 
inductive type transducers were commonly 44 gauge, 
had a wire diameter of 0.002 inch, and had a service 

15 loop length of 0.2 inch which yielded a relative stiffness 
of 0.5 for the two transducer wires. 

In a nano size slider, the transducer wires used with 
inductive type transducers were commonly reduced to 
48 gauge, a wire diameter of 0.0012 inch, and had a 

20 service loop length of 0.1 5 inch which yielded a relative 
stiffness of 0.36 for the two transducer wires. 

However when a magnetoresistive type transducer 
with four transducer wires is used, the four transducer 
wires are made of 48 gauge, with a wire diameter of 

25 0.0012 inch, and a service loop length of 0.15 inch. This 
results in the undesirable relative stiffness of 0.73 for 
the four transducer wires. To reduce the relative stiff- 
ness of the four transducer wires, the transducer wire 
size can be changed to 50 gauge, a wire diameter of 

so 0.001 inch, and if the service loop length remains at 
0.15 inch, the relative stiffness will be decreased to 0.36 
for the four transducer wires. The increase in the gauge 
of the transducer wire will have the adverse effects of 
increasing the resistivity of the wire thereby decreasing 

35 the signal-to-noise ratio characteristic of the transducer 
wire and will decrease production yields because of the 
increased likelihood of damage to the thinner wires. 

One wiring approach is for the four wires to be 
routed along the edge of load beam and bonded to the 

40 load beam at a bonding point near the slider. The wires 
then are directed over the top of the flexure to the trans- 
ducer bonding pads. The size of the service loop is the 
wire length between the bonding point on the load beam 
and bonding pads. This routing of the four wires over the 

45 top of flexure has the adverse effect of increasing the 
spacing between adjacent magnetic disk surfaces 
thereby increasing the overall size of the disk drive. 

Another wiring approach is for the four transducer 
wires to be routed along the edge of load beam. The 

so transducer wires are divided into two groups wherein 
the first group of transducer wires is bonded to load 
beam at a point on one side of the load beam and the 
second group of transducer wires is bonded to the load 
beam at a point on the second side of the load beam. 

55 Each group of wires then forms a service loop along 
one side of the slider from the bonding point on the 
sides of the load beam to the bonding pads. This trans- 
ducer wire routing has the advantages of decreasing 
the space between adjacent magnetic disk surfaces 



2 



3 



EP 0 764 942 A1 



4 



and the use of two service loops that aid in maintaining 
the stability and flying characteristics of the slider. This 
routing has the disadvantage of restricting how close 
the head gimbal assembly can come to the spindle 
because the service loops will be the f irst point of con- 5 
tact with the spindle thereby deceasing the number of 
usable tracks on each magnetic disk surface. 

Another wiring approach is for the four wires to be 
routed along the edge of the load beam and bonded to 
the load beam at a point along the non-spindle side of 10 
the load beam near the slider. A service loop is formed 
by routing the transducer wires along the non-spindle 
side of slider from the bonding point on the load beam to 
bonding pads. This routing of the wires has the advan- 
tages of decreasing the space between adjacent mag- 15 
netic disk surfaces and increases how close the head 
gimbal assembly can come to the spindle because a 
service loop will no longer be the first point of contact 
with the spindle. This routing has the disadvantage that 
the service loop will bias the slider on one side thereby 20 
adversely affecting the flying characteristics of the 
slider. 



SUMMARY OF THE INVENTION 
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According to this invention, the transducer conduc- 
tors of a head arm assembly are incorporated into a sin- 
gle flex circuit which is used to route the transducer 
conductors from the wiring connection points located on 
the actuator to the bonding points on the slider. The flex 30 
circuit is bonded to the load beam at a point to the rear 
of the slider and is routed between the flexure and the 
slider to the bonding pads on the forward face of the 
slider. A service loop is provided by a narrow portion of 
the flex circuit which is symmetrically located on the 35 
center axis of the load beam from the bonding point on 
the load beam to the point where the flex circuit first 
enters between the flexure and the slider. The flex cir- 
cuit makes a transition from the surface of the load 
beam to the side of the load beam to provide the trans- 40 
ducer conductors at the required location on the actua- 
tor. 

The advantages of the invention are that it: 

1 . Enables disk drive manufacturers to have tighter 45 
disk spacing; 

2. Enables disk drive manufacturers to pack more 
data tracks per disk by allowing the slider to fly 
closer to the spindle hub; 

3. Eliminates flying height variations induced by the so 
service loop or loops: 

4. Eliminates any disturbances/noise induced in the 
service loop due to variation in the flying height of 
the slider; 

5. Simplifies head assembly process; 55 

6. Facilitates elimination of conformal coating pres- 
ently placed upon bonding pads after the trans- 
ducer conductors have been bonded to the bonding 
pad by reducing the strain upon the bond itself; 



7. Eliminates need for high bond strength thereby 
possibly eliminating the need to strip the insulation 
from the transducer conductors before bonding 
since successful bonding can be obtained without 
first stripping the transducer conductors although 
the resulting bond will still be electrically acceptable 
but weaker in strength; 

8. Makes the service loop portion of the flex circuit 
symmetrical about the head suspension centerline 
to eliminate roll bias; 

9. Controls the head gimbal assembly gimbaling 
pitch and roll stiffness by the flex circuit bonding 
location and the size of the flex circuit that forms the 
service loop; 

10. Allows variations in the conductor size in the 
flex ciraiit along the length of the flex circuit to 
reduce the overall resistance of a conductor in the 
flex circuit; 

11. Increases the head gimbal assembly yaw stiff- 
ness thereby permitting faster settling time and 
higher track density; 

12. Provides wide exposed ends of the conductors 
which facilitates conductor bonding and increases 
bond strength; and 

13. Allows the flex circuit to be designed to meet the 
physical parameters of the head gimbal assembly 
so as to provide transducer wiring with consistent 
effects on the stiffness and flying characteristics of 
the head gimbal assembly 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages of 
the present invention will become apparent from the fol- 
lowing detailed description of the accompanying draw- 
ings, in which: 

FIG. 1 is a side view of six head gimbal assemblies 
of the invention connected to an actuator; 
FIG. 2 is an exploded plan view showing the con- 
nection of two flex circuits bonded to two transducer 
wiring locations on the actuator; 
FIG. 3 is a plan view of the flex circuit routing along 
the surface of the load beam of a head gimbal 
assembly; 

FIG. 4 is a side view of the flex circuit of the inven- 
tion: and 

Fig. 5 is a front end view illustrating the connection 
of the flex circuit to the transducer bonding pads of 
the slider. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1 , actuator 10 has four arms 1 1 to 
which six head gimbal assemblies 12 are attached for 
common movement by actuator 10. Actuator 10 has six 
transducer wiring terminals 13 where each wiring termi- 
nal 13 receives the four transducer conductors from a 
transducer 14 on a slider 15 carried by one of the six 
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head gimbal assemblies 12. Flex circuits 16 contain the 
wiring for connecting transducer 14 to wiring terminals 
1 3 on actuator 1 0. Each flex circuit 1 6 is shown as being 
routed from the slider side of a head gimbal assembly 
12 along a side of arm 11 to a wiring terminal 13 on 5 
actuator 10. The flex circuits 16 on the arm 11 of the 
actuator 10 having two head gimbal assemblies 12 are 
overlapped along the side of actuator arm 1 and then 
the respective ends of each of the flex circuits 16 fan out 
to mate with a wiring terminal 13 on actuator 10. 70 

FIG. 2 is an exploded view of portion 2 of FIG. 1 and 
shows the fanning out of the end of the flex circuits 16 to 
allow ease in bonding each conductor 17 of the flex cir- 
cuits 1 6 to a bonding pad 1 8 located at a wiring terminal 
13. 15 

FIG. 3 shows the.slider 15 of a head gimbal assem- 
bly 12. Head gimbal assembly 12 is composed of a load 
beam 20. flexure 19. slider 15 and flex circuit 16. Slider 
15 includes transducer 14 (see Fig. 1) and transducer 
bonding pad 21 (see Fig. 5) and is connected to flexure 20 
19. Flexure 19 is connected to load beam 20 and allows 
roll and pitch movement of the slider 1 5. Load beam 20 
has a mounting ring 23 which is used to connect the 
head gimbal assembly 12 to arm 11 of actuator 10. 
Load beam 20 and flexure 1 9 have an alignment hole 24 25 
which is used to align the six head gimbal assemblies 
12 with each other with reference to actuator 10. 

Flex circuit 16 is shown being routed from the side 
of load beam 20 to the center of load beam 20 and then 
symmetrically along the center line of load beam 20 and 30 
flexure 1 9 to prevent any biasing of the load beam 20 by 
flex circuit 16. Flex circuit 16 is symmetrically routed 
around alignment hole 24 to prevent any further biasing 
of the load beam 20 by flex circuit 1 6. Flex circuit 16 nar- 
rows before passing between slider 15 and flexure 19 ss 
so as to provide a length of the flex circuit 16 that has 
low stiffness characteristics. The narrow length of the 
flex circuit 16 is not bonded to flexure 19 or the load 
beam 20. Flex circuit 16 is bonded to flexure 19 in the 
area of alignment hole 24 and to the load beam at vari- 40 
ous points between alignment hole 24 and mounting 
ring 23. A service loop is formed by the portion of the 
flex circuit 16 between the point that flex circuit 16 is 
bonded to flexure 19 in the area of alignment hole 24 
and the first point of passage of flex circuit 1 6 between 45 
flexure 19 and slider 15. The service loop is therefore 
located to the rear of the slider 15 and does not have 
any adverse effects on the flying characteristics if the 
slider 15. 

FIG. 4 illustrates the flex circuit 16 of the invention, so 
Flex circuit 16 has a first area 25 wherein the four con- 
ductor are widened and spaced further apart to ease 
connecting of the four conductors to the bonding pads 
18 on wiring terminals 13 on actuator 10. The configura- 
tion of the four conductor bonding pads in area 25 are 55 
designed to mate with the bonding pads 13 configura- 
tion of wiring terminals 18 on actuator 10. Area 26 of 
flex circuit 1 6 is of the length required to extend the four 
conductors from area 25 to the center line of the load 



beam 20 of the head gimbal assembly 12 with which the 
flex circuit 16 is to be used with. The size of the conduc- 
tors may be enlarged in areas 25, 26, 27 and 29 to 
reduce the line resistance of each of the conductors. 
Area 28 of flex circuit 16 is designed to be symmetrical 
about the center fine of the load beam 20 and/or flexure 
19 to minimize any adverse roll and pitch effects the flex 
circuit 16 may have on the load beam 20 and flexure 16 
when bonded to the load beam 20 and/or flexure 16. 

Area 28 of the flex circuit 1 6 is reduced in width so 
as to reduce the stiffness of the flex circuit 1 6 in area 28. 
The stiffness is reduced to minimize the effect of the flex 
circuit 16 being connected to the slider 15 and to allow 
the slider 15 to have approximately the same roll and 
pitch characteristics as the slider 15 would have had if 
the flex circuit 16 was not attached to the slider 15. 

The stiffness of the area 28 is proportional to the 
width of area 28 multiplied by the cube of the thickness 
of area 28 divided by the cube of the length of area 28. 
The thickness of the flex circuit 16 in area 28 has a 
greater effect on the stiffness than the width of the flex 
circuit 28. The thickness of the flex circuit 16 is bounded 
by physical restraints to have a minimum thickness 
range of 1.7 to 2.7 mils. In the manufacture of a flex cir- 
cuit 16, the thickness of the flex circuit 16 remains con- 
stant through all areas of the flex circuit 16. Thus for a 
given flex circuit 16 the design parameters that can be 
adjusted are the width and length of the flex circuit 1 6. It 
has been found that with a flex thickness of 2.7 mils and 
the area 28 having an approximate length of 0.1 70 mils 
and a width of 16 mils, that the roll head gimbal assem- 
bly stiffness using the flex circuit 16 of four conductor 
will be 0.69 gr/degree. The prior art head gimbal assem- 
bly using services loops of four wires has a stiffness of 
0.8 gr/degree. The use of a flex circuit 16 allows a 
greater degree of freedom of movement of the slider 
than the prior art use of individual wires within a series 
loop. It has further been found the bonding of the flex 
circuit 16 to the load beam and/or flexure advanta- 
geously increases the yaw characteristic of the head 
gimbal assembly thereby allowing a head gimbal 
assembly using the flex circuit 16 to be used at higher 
track densities than the same head gimbal assembly 
using individual wires in a service loop configuration 

Area 29 of flex circuit 16 is enlarged in width and 
provides that the four conductors be located approxi- 
mate to the transducer bonding pad 21 on slider 15. An 
opening 30 is provided in flex circuit 16 to allow the 
physical joining of the slider 15 to the portion of the flex- 
ure 19 that allows movement of slider 15. Slider 15, flex- 
ure 1 9 and area 29 of flex circuit 1 6 will move as a single 
unit. Four conductors 31 are provided at the end of area 
28 for bonding to transducer bonding pads 21 on slider 
15. 

FIG. 5 illustrates the four conductors 31 of flex cir- 
cuit 16 being bonded to the four transducer bonding 
pads 21 on slider 15. Flex circuit 16 is shown as being 
sandwiched between flexure 19 and slider 15 to form a 
single movable unit. 
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While the embodiments of 1he present invention are 
described above, it is contemplated that modifications 
may be made thereto for particular applications without 
departing from the spirit and scope of the present inven- 
tion. Accordingly, it is intended that the embodiments 
described be considered only as illustrative of the 
present invention and that the scope thereof should not 
be limited thereto but be determined by reference to the 
claims hereinafter provided. 

Claims 



pads. 

5. The head gimbal assembly (12) of any one of 
Claims 1 to 4, wherein said slider (15) has opposing 
5 first and second sides and said bonding pads (18) 
are located on said first side of said slider (15); and 

said flex circuit (16) having a narrow area first 
and second ends wherein said first end is 
io located adjacent to said second side of said 

slider (15). 



1. A head gimbal assembly (12) for coaction with an 
actuator arm used in disk drive systems compris- 
ing: 

a load beam (20); 

a flexure (19) physically connected to said load 
beam (20) for allowing movement of said flex- 
ure (19); 

an air bearing slider (15) physically connected 
to said flexure (19) for movement with said flex- 
ure (19), said slider (15) having a rear end dis- 
posed towards said load beam, said slider 
including a transducer (14) and a number n of 
bonding pads (18) to which said transducer 

(1 4) is electrically connected, said actuator arm 
having a number of wiring terminals; 

at least one flex circuit (16) having a number of 
conductors connected to said n bonding pads 
(18) for connecting said bonding pads to said 
wiring terminals of said actuator arm, a portion 
of said flex circuit (16) being routed between 
said flexure (1 9) and said rear end of said slider 

(15) to form a service loop therebetween 
towards the front part of said flexure (19), 
wherein said service loop, said flexure (19) and 
said slider (15) move as a single unit; and 

a reduced stiffness area of said flex circuit (1 6) 
formed by said service loop being narrowed 
relative to other areas of said flex circuit (1 6) for 
minimizing the effects on roll and pitch of said 
slider (15). 

2. The head gimbal assembly ( 1 2) of Claim 1 , wherein 
said reduced stiffness area of said flex circuit (1 6) is 
located symmetrically about the center line of said 
load beam (20) and is connected to said load beam 
(20). 

3. The head gimbal assembly (12) of Claims 1 or 2, 
wherein said flex circuit (16) is routed along the 
center of said flexure (19) and then along the side 
of said load beam. 

4. The head gimbal assembly (12) of any one of 
Claims 1 to 3, wherein said flex circuit (16) has an 
area (25) in which said ends of said conductors are 
enlarged for ease in connecting to said bonding 



6. The head gimbal assembly (1 2) of any one of Claim 
1-5, wherein said flex circuit (16) is bonded to said 

15 load beam (20) at a point on said flex circuit (16) 
adjacent to said second end of said narrow area of 
said flex circuit (16). 

7. A flex circuit (1 6) for use in a head gimbal assembly 
20 (12) used in disk drive systems, said head gimbal 

assembly (12) including a load beam (20), a flexure 
(19) physically connected to said load beam (20) for 
allowing movement of said flexure (19) and a slider 
(15) physically connected to said flexure (19) for 
25 movement with said flexure (19) where said slider 
(15) includes a transducer (14) and bonding pads 
(18) to which said transducer (14) is electrically 
connected, said flex circuit (16) comprising; 

30 conductors connected to said bonding pads 

(18) for providing electrical connection to said 
transducer (14); 

a portion of said flex circuit (16) being routed 
between said flexure (19) and said slider (15) 
35 such that said portion, said flexure (19) and 

said slider (15) moves as a single unit; and 
a reduced stiffness area to minimize the effects 
on roll and pitch characteristics of said slider 
(15). 

40 

8. The flex circuit (16) of Claim 7 wherein said 
reduced stiffness area of said flex circuit (16) is 
located in said flex circuit (16) such that said 
reduced stiffness area will be symmetrically located 

45 about the centerline of said load beam (20) when 
said flex circuit (1 6) is connected to said load beam. 

9. The flex circuit (1 6) of Claims 7 or 8 wherein said 
flex circuit (16) is routed and connected to the side 

so of said load beam for providing said m conductors 
in an orientation for connecting to said n bonding 
pads. 

10. The flex circuit (16) of any one of Claims 7 to 9 fur- 
55 ther comprising: 

an area (25) in which said ends of said m con- 
ductors are enlarged for connecting to said n 
bonding pads. 
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11. The flex circuit (16) of any one of Claims 7 to 10, 
where said slider (15) has opposing first and sec- 
ond sides and said bonding pads (18) are located 
on said first side of said slider (15), wherein: 

said portion of said flex circuit (16) has first 5 
and second ends and said first end is located adja- 
cent to said second side of said slider (1 5). 

12. The flex circuit (16) of Claim 11, wherein said flex 
circuit (16) is bonded to said toad beam (20) at a 10 
point on said flex circuit (16) adjacent to said sec- 
ond end of said portion of said flex circuit (16). 

13. An apparatus comprising: 

15 

an actuator (10> having an actuator arm (11) 
and two transducer wiring terminals (13) where 
each wiring terminal has n terminal connecting 
points; 

two head gimbal assemblies (12) oppositely 20 
mounted on said actuator arm (11) where each 
head gimbal assembly (12) includes: 
a transducer (14) having n transducer (14) con- 
necting points; 

a flex circuit (16) having n conductors for elec- 25 
trically connecting the n transducer (14) con- 
necting points to said n terminal connecting 
points of one of said two transducer wiring ter- 
minals (1 3) where said flex circuit (1 6) makes a 
transition from a first orientation on said head 30 
gimbal assembly (12) to a connection orienta- 
tion to match the orientation of said n terminal 
connecting points on one of said two trans- 
ducer wiring terminals (13) on said actuator 

(10) , and after said flex circuit (16) makes said 35 
transition to said connection orientation, said 
flex circuit (1 6) is routed along a side of said 
actuator arm (11); 

where each of said flex circuits (1 6) on said two 
flex circuits (16) are overlapping and routed 40 
along the same said side of said actuator arm 

(1 1) to the location of said two transducer wir- 
ing terminals (13) on said actuator (10) and 
said flex circuits (16) diverge and are routed to 
one of said two transducer wiring terminals 45 
(13) on said actuator (10). 



nected to said n bonding pads (18) for provid- 
ing electrical connection to said transducer 
(14), a portion of said flex circuit (16) being 
routed between said flexure (19) and said 
slider (15) such that said portion, said flexure 
(19) and said slider (15) moves as a single unit, 
and a reduced stiffness area to minimize the 
effects on roll and pitch characteristics of said 
slider (15) due to said flex circuit (16) being 
connected to said n bonding pads (18) on said 
slider (15). 

15. The apparatus of Claim 13 or 14, wherein said 
reduced stiffness area of said flex circuit (16) is 
located symmetrically about the centerline of said 
load beam (20) and is connected to said load beam 
(20). 

16. The apparatus of any one of Claims 13 to 15, 
wherein said flex circuit (16) has an area in which 
said ends of said n conductors are enlarged for 
connecting to said n terminal connecting points of 
one of said two transducer wiring terminals (13) on 
said actuator (10). 

17. The apparatus of any one of Claims 13 to 16, 
wherein: 

said slider (15) has opposing first and sec- 
ond sides and said n bonding pads (18) are located 
on said first side of said slider (15); and 

said narrow area of said flex circuit (16) has 
first and second ends and said first end is located 
adjacent to said second side of said slider (15). 

1 a The apparatus of Claim 1 7, wherein said flex circuit 
(16) is bonded to said load beam at a point on said 
flex circuit (16) or on said load beam (20) adjacent 
to said second end of said narrow area of said flex 
circuit (16). 



30 



35 



40 



14. The apparatus of Claim 13 wherein each of said 
head gimbal assemblies (12) comprises: 

50 

a load beam (20); 

a flexure (19) physically connected to said load 
beam (20); 

a slider (15) physically connected to said flex- 
ure (19) for movement with said flexure (19), 55 
said slider (15) including a transducer (14) and 
n bonding pads (18) to which said transducer 
(14) is electrically connecled;.and 
a flex circuit (16) having n conductors con- 
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